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Posttraumatic stress disorder following accidental injury: rule or
exception in Switzerland?
Abstract
BACKGROUND: There is still marked variability in the findings concerning psychiatric disorders
associated with traumatic injury. The aim of this study was to determine the incidence of acute stress
disorder (ASD) and posttraumatic stress disorder (PTSD) following accidental injuries, and to predict
the PTSD symptom level at 6 months, taking into particular consideration the role of pre-existing
psychiatric morbidity and insufficient command of the local language. METHOD: A total of 255
accident survivors who were hospitalized for at least 2 consecutive nights at a Swiss university hospital
for treatment of recently acquired physical injuries were interviewed within 2 weeks of the trauma and 6
months after the accident. Patients who did not have a good command of German but were fluent in
Italian, Spanish, Portuguese, Serbo-Croatian or Albanian were assessed using interpreters. The main
outcome measure was the Clinician-Administered PTSD Scale. RESULTS: Ten patients (3.9%) were
diagnosed as having ASD. At 6 months, 8 patients (3.1%) had PTSD. A regression model using 12
potential predictor variables explained 40% of the variance of PTSD symptoms; mild traumatic brain
injury (p < 0.001), pain (p < 0.05), ASD symptom level (p < 0.001) and emotional coping (p = 0.001)
predicted higher PTSD symptom levels, while high Sense of Coherence (p < 0.05) and perceived
responsibility for the accident (p < 0.01) were associated with lower PTSD symptom levels at follow-up.
CONCLUSIONS: ASD and PTSD seem to occur less frequently following accidental injuries than
previously reported in the literature. Pre-existing psychiatric morbidity and lack of proficiency in the
locally spoken language do not appear to play an important role in the development of PTSD.
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matic brain injury (p  ! 0.001), pain (p  ! 0.05), ASD symptom 
level (p  ! 0.001) and emotional coping (p = 0.001) predicted 
higher PTSD symptom levels, while high Sense of Coherence 
(p  ! 0.05) and perceived responsibility for the accident (p  ! 
0.01) were associated with lower PTSD symptom levels at fol-
low-up.  Conclusions: ASD and PTSD seem to occur less fre-
quently following accidental injuries than previously report-
ed in the literature. Pre-existing psychiatric morbidity and 
lack of proficiency in the locally spoken language do not ap-
pear to play an important role in the development of PTSD. 
 Copyright © 2008 S. Karger AG, Basel
 
 Introduction 
 In recent years, increasing attention has been devoted 
to psychiatric morbidity following physical injury. This 
attention is understandable considering that e.g. in the 
USA, the lifetime prevalence of serious injury or serious 
motor vehicle crashes is 41.9%, rating second in frequen-
cy among potentially traumatic events  [1] . Despite its low 
relative risk of causing posttraumatic stress disorder 
(PTSD), as compared to other traumatic events such as 
rape or torture, serious injury is a leading cause of PTSD 
because of the frequency with which injury occurs. Bres-
lau et al.  [2] found that serious injury accounted for near-
ly one quarter of the PTSD cases in their community 
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 Abstract 
 Background: There is still marked variability in the findings 
concerning psychiatric disorders associated with traumatic 
injury. The aim of this study was to determine the incidence 
of acute stress disorder (ASD) and posttraumatic stress dis-
order (PTSD) following accidental injuries, and to predict the 
PTSD symptom level at 6 months, taking into particular con-
sideration the role of pre-existing psychiatric morbidity and 
insufficient command of the local language.  Method: A total 
of 255 accident survivors who were hospitalized for at least 
2 consecutive nights at a Swiss university hospital for treat-
ment of recently acquired physical injuries were interviewed 
within 2 weeks of the trauma and 6 months after the acci-
dent. Patients who did not have a good command of Ger-
man but were fluent in Italian, Spanish, Por tuguese, Serbo-
Croatian or Albanian were assessed using interpreters. The 
main outcome measure was the Clinician-Administered 
PTSD Scale.  Results: Ten patients (3.9%) were diagnosed as 
having ASD. At 6 months, 8 patients (3.1%) had PTSD. A re-
gression model using 12 potential predictor variables ex-
plained 40% of the variance of PTSD symptoms; mild trau-
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sample. This was also the case in both the National Co-
morbidity Survey  [3] and an equivalent Australian study 
 [4] .
 A considerable amount of research has attempted to 
investigate the nature and prevalence of psychiatric se-
quelae of accidental injuries. Despite increasing data on 
this topic, there is marked variability in the findings con-
cerning the prevalence of psychiatric disorders associat-
ed with traumatic injury. The phenomenological overlap 
between organic and psychogenic symptoms, the use of 
narcotic analgesia, the role of brain injury, the timing and 
content of assessments, possible cross-national differenc-
es in populations and litigation are probably the most im-
portant methodological factors that may have contrib-
uted to these discrepancies  [5] . For instance, acute stress 
disorder (ASD) after physical injury occurred in 6–14% 
of patients  [6, 7] , while PTSD rates range from 10 to 39% 
 [8–11] .
 In contrast to these findings, our research group 
found only 2% of severely injured accident survivors suf-
fering from PTSD at 1 year of follow-up  [12] . Intercul-
tural differences, e.g. in coping with adversities or in re-
porting psychological problems, may partially account 
for these findings. However, we had excluded patients 
with pre-traumatic psychiatric morbidity, and subjects 
who did not sufficiently speak the local language and 
thus potentially experienced poorer than average social 
integration and support. With pre-existing psychiatric 
problems and minority status being important risk fac-
tors  [13, 14] , we might have missed those with the great-
est chances of developing PTSD. The aim of the present 
study, therefore, was to determine the incidence of ASD 
and PTSD following accidental injuries, and to predict 
the PTSD symptom level at 6 months of follow-up, taking 
into particular consideration the role of pre-existing psy-
chiatric morbidity and insufficient command of the local 
language.
 Method 
 Participants and Design 
 This study was approved by the institutional review Board of 
the Canton of Zurich. All participants were hospitalized for treat-
ment of physical injuries for a minimum of 32 h including 2 con-
secutive nights, at the Department of Traumatology, Zurich Uni-
versity Hospital. They had to be 18–65 years of age and able to 
participate in an extensive assessment within 30 days after the ac-
cident. Furthermore, patients had to be fluent in either German, 
Italian, Spanish, Portuguese, Serbo-Croatian, Turkish or Alba-
nian. Non-German-speaking participants were assessed using in-
terpreters and professionally translated psychometric instru-
ments. Exclusion criteria were a Glasgow Coma Scale score  [15] 
 ! 9, unconsciousness  1 15 min, pathological findings in the cra-
nial CT and suicide attempt.
 All patients fulfilling these selection criteria were considered 
eligible for this study. However, given our research staff ’s limited 
capacity, the great number of eligible patients required a further 
selection. The following system was applied to ensure the recruit-
ment of a representative sample and to control for a potential bias 
attributable to the time of admission: on day 1, every other con-
secutive patient (i.e. patient 1, 3, 5, …) was interviewed. On day 2 
the order of the list of admissions was reversed so that the last pa-
tient admitted was interviewed first, the third last patient was 
interviewed second and so forth. On day 3, the order was reversed 
again, etc.
 The interviews were conducted by 2 experienced medical doc-
tors. First (T1) and follow-up (T2) assessments of a given patient 
were always carried out by the same interviewer. To check inter-
rater reliability, the assessments of 20 patients were videotaped 
and independently evaluated by both assessors, obtaining a good 
interrater agreement for PTSD diagnosis (  = 0.61, p  ! 0.001), and 
excellent correlations between Clinician-Administered PTSD 
Scale (CAPS) total (r = 0.93, p  ! 0.001), re-experiencing (r = 0.91, 
p  ! 0.001), avoidance (r = 0.95, p  ! 0.001) and hyperarousal scores 
(r = 0.82, p  ! 0.001).
 During a 12-month recruitment period, 787 accident survi-
vors within the required age range were reported to the study co-
ordinator. Of these, 253 patients did not fulfill selection criteria, 
particularly due to early discharge (104; 41.1%), poor clinical con-
dition (74; 29.2%), Glasgow Coma Scale score  ! 9 (46; 18.2%), in-
sufficient proficiency in 1 of the 7 ‘study languages’ (21; 8.3%) and 
other reasons (29; 11.5%) (multiple reasons possible). The remain-
ing 534 patients were eligible for the study. One hundred and for-
ty-eight were not approached due to restricted interviewing ca-
pacity. The non-contacted patients did not differ in gender (Pear-
son’s    2  = 0.8, d.f. = 1, n.s.), age (t = 0.31, d.f. = 481, n.s.) or time of 
referral to the university hospital (t = 0.60, d.f. = 467, n.s.) from 
the participating patients. Of the 386 contacted patients, 335 gave 
their written informed consent, while 51 (13.2%) refused to par-
ticipate. Refusers did not differ significantly from the participat-
ing patients with regard to gender (Pearson’s    2  = 0.1, d.f. = 1, n.s.), 
age (t = –1.91, d.f. = 384, n.s.) or time of referral to the university 
hospital (t = 0.54, d.f. = 375, n.s.). In order to enhance the homo-
geneity of the sample, a small group of victims of violence (n = 12) 
were excluded from all further analyses, which left us with an ini-
tial sample of 323 accident victims. The mean number of days 
between accident and first assessment (T1) was 5.0 days (range = 
2–28; SD = 3.9).
 Follow-up assessments (T2) were performed on average 188.1 
days (SD = 15.7) after the trauma. Sixty-eight out of 323 patients 
(21.1%) were lost during the follow-up period. The drop-outs did 
not differ significantly from the final sample with regard to so-
ciodemographic characteristics, accident-related variables or 
ASD symptom level; however, they had lower Sense of Coherence 
mean scores (t = –3.29, d.f. = 296, p  ! 0.01).
 The final sample with complete longitudinal data consisted of 
255 patients. The mean age was 41.4 years (SD = 12.9), and 170 
(66.7%) patients were males. Other sociodemographic character-
istics are presented in  table 1 . Seventy-nine patients (31.0%) had 
sustained traffic accidents, 80 (31.4%) workplace or household ac-
cidents and 96 (37.6%) sport/leisure-activity-related accidents. 
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The mean Injury Severity Score (ISS) was 11.7 (SD = 9.9, me-
dian = 9, range = 1–66). The ISS differed significantly between 
types of accident (traffic accidents: mean ISS = 15.6; workplace or 
household accidents: mean ISS = 11.7; sport/leisure-activity-re-
lated accidents: mean ISS = 8.4; ANOVA, F = 13.4, d.f. = 2, p  ! 
0.001). According to the surgeons’ files, 47 patients (18.4%) had 
sustained mild to moderate traumatic brain injury (MTBI). These 
patients had higher ASD scores (t = –3.04, d.f. = 253, p  ! 0.01) than 
the rest of the sample. Forty-five patients (17.6%) were first re-
ferred to the intensive care unit. Most patients (236, 92.5%) were 
on analgesic medication at T1.
 Measures 
 To assess the immediate physical consequences of the acci-
dent, the ISS  [15] , the Glasgow Coma Scale  [16] and a Visual An-
alogue Scale for pain  [17] were used. Preaccident psychiatric dis-
orders were assessed using the Primary Care Evaluation of Mental 
Disorders  [18] . To measure peri- and posttraumatic symptoms, 
we used the Peritraumatic Dissociative Experiences Question-
naire (PDEQ), rater version  [19] , and the German version  [20] of 
the CAPS  [21] . ASD symptoms were assessed using a combination 
of items from the CAPS and the PDEQ  [22] . Obviously, all par-
ticipants fulfilled the stressor criterion A1. Subjects reporting a 
sense of death threat during the accident and/or assessing the ac-
cident on a 5-point Likert scale as ‘severe’ (4) or ‘very severe’ (5) 
were considered to fulfill the A2 criterion. We also administered 
the Sense of Coherence Questionnaire (SOC)  [23] and the Coping 
with Health Injuries and Problems Questionnaire (CHIP)  [24] . 
Furthermore, patients were asked to which degree (0–100%) they 
felt responsible for the accident.
 The internal consistencies of the instruments used in this 
study were comparable to those reported in the literature. The 
reliability for translated interviews and questionnaires differed 
only slightly from the German scales. Cronbach’s   (for trans-
lated instruments in parentheses) was 0.65 (0.64) for the PDEQ; 
0.68 (0.66) for the ASD score; 0.81 (0.65) for the SOC; 0.59–0.84 
(0.69–0.83) for the 4 CHIP scales; 0.81 (0.72) for the Hospital 
Anxiety and Depression Scale (HADS) anxiety; 0.74 (0.76) for the 
HADS depression (all T1); and 0.87 (0.75) for the CAPS (T2).
 ISS and ASD scores (both T1) as well as CAPS total score (T2) 
showed a left-skewed distribution pattern. In bi- and multivariate 
statistics, we applied the transformation which yielded optimal 
distributional characteristics  [25] : log transformation for ISS and 
ASD scores, and square-root transformation for CAPS total score. 
As the patients’ appraisal of responsibility for the accident re-
vealed a bimodal response pattern, it was transformed into a di-
chotomous variable.
 Predictive Model and Statistical Analyses 
 For the establishment of a stable regression model predicting 
the PTSD symptom level at 6 months of follow-up, we selected 12 
potential predictor variables: female sex is a well-established pre-
traumatic risk factor across trauma types  [13] . Pre-existing psy-
chiatric morbidity and insufficient German proficiency was en-
tered because of criticisms of our earlier study on PTSD following 
physical injury  [12] . Resilience was represented by the Sense of 
Coherence. ISS and MTBI were chosen as injury-related measures 
that were separately established as predictors of PTSD in other 
studies  [13, 26] . Pain was introduced as another, more subjective, 
injury-related variable. The stressor criterion A was included be-
cause of recent controversies about the necessity of criterion A for 
establishing a diagnosis of PTSD  [27] . ASD symptom level was 
entered because a majority of patients with ASD go on to develop 
PTSD later  [26] . The patients’ perceived responsibility for the ac-
cident is a trauma-related cognition that has previously been re-
ported to predict PTSD  [28] . Emotional coping (CHIP) was in-
cluded because the related literature is still controversial  [29, 30] . 
Finally, since we had found higher rates of ASD in traffic accident 
victims, type of accident was considered relevant, too.
 The categorical variable type of accident was entered as a de-
viation contrast into the multiple regression analysis. According-
ly, the effect of traffic accidents as well as sports or leisure time 
accidents was compared to the mean effect of all accident catego-
ries. Assumptions of multiple regression analysis include normal-
ity, linearity and homoscedasticity between predicted dependent 
variable scores and errors of prediction. No violation of assump-
tions was found. A Kolmogorov-Smirnov goodness of fit test 
showed that residuals were normally distributed. In addition, a 
mean tolerance of 0.75 (range 0.53–0.91) for all predictor variables 
indicated low multicollinearity. Our predictors were thus almost 
independent, and a stable estimation of   -coefficients in the re-
gression analysis could be assumed.
Table 1. Sociodemographic characteristics of physically injured, 
hospitalized accident victims (n = 255)
Variable n %
Marital status
Single 115 45.1
Married 102 40.0
Divorced 36 14.1
Widowed 2 0.8
Partnership
Stable partner 175 68.6
Living arrangements
Alone 84 32.9
With others (family, partner, friends) 171 67.1
Nationality
Switzerland 190 74.5
Germany/Austria 20 7.8
Southern Europe (Italy, Spain, Greece, Portugal) 27 10.6
Balkan (Ex-Yugoslavia, Albania) 14 5.5
Other countries 4 1.6
Maximum educational level
No education 3 1.2
Obligatory school 41 16.1
Apprenticeship 138 54.1
College 18 7.1
Technical or commercial college, university 55 21.6
Employment status
Paid work (full-time) 165 64.7
Paid work (part-time) 37 14.5
Student 26 10.2
No paid work (homemaker, retired, unemployed) 27 10.6
Type of work of students, full- or part-time workers (n = 228)
Predominantly blue-collar workers 132 57.9
Predominantly white-collar workers 96 42.1
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 Results 
 Descriptive Data 
 Forty-six patients (18%) suffered from 1 or multiple 
pre-existing mental disorders immediately prior to the 
accident. Eighteen patients (7.1%) suffered from mood 
disorders, 13 (5.1%) had anxiety disorders, 20 (7.8%) al-
cohol abuse or dependence and 14 (5.5%) somatoform 
disorders. Pre-existing psychiatric morbidity was posi-
tively related to ASD score (t = –3.73, d.f. = 78.8, p  ! 0.001, 
unequal variances) and pain at T1 (t = –2.42, d.f. = 252, 
p  ! 0.05). Patients with pre-existing psychiatric morbid-
ity were also more frequently females (Pearson’s    2  = 5.3, 
d.f. = 1, p  ! 0.05), unemployed (Pearson’s    2  = 18.5, d.f. = 1, 
p  ! 0.001) and without a partner (Pearson’s    2  = 5.3, 
d.f. = 1, p  ! 0.05) than the rest of the sample. They did 
not, however, differ with regard to age, nationality or 
German proficiency.
 Sixty-five patients (25.5%) were not Swiss nationals; 33 
(12.9%) were not sufficiently fluent in German and were 
thus assessed using interpreters and/or translated ques-
tionnaires. Compared to the rest of the sample, the non-
German speakers were more likely to be males (Pearson’s 
   2  = 5.6, d.f. = 1, p  ! 0.05), to have a lower educational 
level (Mann-Whitney U = 1761.5, p  ! 0.001) and to live 
with others (Pearson’s    2  = 7.4, d.f. = 1, p  ! 0.01). They did 
not, however, differ with regard to age and frequency of 
pre-existing psychiatric disorders.
 Posttraumatic Morbidity 
 The mean ASD score at T1 was 3.5 (SD = 2.6). Ten pa-
tients (3.9%) were diagnosed as having ASD. Sixty-seven 
patients (26.3%) met criteria for ASD cluster B (dissocia-
tion), 82 (32.2%) for cluster C (re-experiencing), 53 (20.8%) 
for cluster D (avoidance) and 150 (58.8%) for cluster E (hy-
perarousal). Twenty-five patients (9.8%) met criteria for 3 
out of 4 ASD clusters (B, C, D, E) and were thus  diagnosed 
as having ‘subsyndromal ASD’  [22] . At the 6-month fol-
low-up (T2), the mean CAPS total score was 13.8 (SD = 
17.0). Eight patients (3.1%) had PTSD. Sixty-six patients 
(25.9%) met criteria for PTSD cluster B (re-experiencing), 
16 (6.3%) for cluster C (avoidance/numbing) and 51 (20.0%) 
for cluster D (hyperarousal). Twenty patients (7.8%) met 
criteria for cluster B plus either C or D and were thus diag-
nosed as having ‘subsyndromal PTSD’. All patients with a 
diagnosis of full or subsyndromal ASD/PTSD fulfilled
the stressor criterion A2 according to the DSM-IV.
 It can be assumed that the proportion of accident sur-
vivors who actually had experienced a trauma according 
to the DSM-IV A2 criterion varies across samples, which 
might explain at least in part the differences in PTSD rates 
reported in the literature  [5] . One hundred and thirty-
eight patients (54.1%) fulfilled the A2 criterion, with vary-
ing percentages across types of accident (Pearson’s    2  = 
8.560, d.f. = 2, p  ! 0.05). Post-hoc comparisons revealed 
that in sport/leisure-activity-related accident survivors, 
fewer patients met criterion A2 than in traffic and work-
place/household accident victims.  Table 2 shows ASD and 
PTSD rates depending on type of accident, both in the to-
tal sample and in those who met the stressor criterion A2. 
In this subsample of 138 patients, ASD and PTSD rates 
were nearly twice as high as in the total sample.
 The longitudinal course of the cases of full and sub-
syndromal ASD and PTSD is depicted in  figure 1 . Of 10 
patients with full ASD at T1, 5 went on to develop full 
PTSD. A significant association between T1 and T2 was 
found regarding categorical diagnoses (full or subsyn-
dromal ASD/PTSD vs. no ASD/PTSD; Fisher’s exact test, 
p  ! 0.001) and symptom levels (correlation between T1 
ASD score and T2 CAPS score: Pearson’s r = 0.47, p  ! 
ASD PTSD
total sample
(n = 255)
A2 fulfilled
(n = 138)
total sample
(n = 255)
A2 fulfilled
(n = 138)
Traffic 6/79 (7.6)a 6/46 (13.0) 3/79 (3.8) 3/46 (6.5)
Work/household 2/80 (2.5) 2/51 (3.9) 3/80 (3.8) 3/51 (5.9)
Sports/leisure 2/96 (2.1) 2/41 (4.9) 2/96 (2.1) 2/41 (4.9)
Total 10/255 (3.9) 10/138 (7.2) 8/255 (3.1) 8/138 (5.8)
Fisher’s exact p 0.175 0.222 0.737 1.000
Figures in parentheses are percentages. Fisher’s exact tests for differences in ASD/
PTSD incidences depending on type of accident.
a Read: in the total sample 6 out of 79 traffic accident victims had ASD.
Table 2. ASD and PTSD depending
on type of accident and population 
definition (total sample vs. subsample 
meeting stressor criterion A2)
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0.001). The decrease from 35 ASD diagnoses to 28 PTSD 
diagnoses during the first half year after the accident did 
not reach statistical significance (McNemar test, exact 
p = 0.34).
 Prediction of PTSD Symptom Level at 6-Month 
Follow-Up 
 The majority of our predictor variables showed sig-
nificant bivariate correlations (2-tailed test of signifi-
cance) with the CAPS total score at the 6-month follow-
up. Intercorrelations were in the low to moderate range 
( table 3 ). In multiple regression analysis, 40% of the vari-
ance of PTSD symptom level 6 months after the accident 
were explained by our model. Six out of 12 predictor vari-
ables, namely Sense of Coherence, MTBI, pain, ASD 
symptom level, the patients’ perceived responsibility for 
the accident and emotional coping, contributed signifi-
cantly to the predictive model ( table 4 ). Female sex, insuf-
10  
25  20  
227  
204  
15  19  
4 
2 1 
4 
ASD  
Subsyndromal  
ASD  
No ASD  
5 days after
accident  
6-month
follow-up
1 
5 
8 
220  
PTSD
Subsyndromal
PTSD  
No PTSD
 Fig. 1. Diagnoses of full and subsyndromal 
ASD and PTSD, and change of diagnoses 
in the first half year after the accident (fig-
ures are numbers of patients; sizes of cir-
cles and arrows approximately represent 
the quantitative proportions). 
Table 3. Bivariate Pearson correlations between CAPS total score at T2 and predictor variables (T1) used in multiple regression anal-
ysis
Variables CAPS 1 2 3 4 5 6 7 8 9 10 11 12a
1 Female sex 0.08
2 Pre-existing mental disorder 0.14 0.11
3 Insufficient German proficiency 0.12 –0.14 –0.10
4 SOC –0.24 –0.11 –0.26 0.09
5 ISS 0.27 –0.21 –0.06 0.02 0.06
6 Mild traumatic brain injury 0.35 –0.09 –0.10 0.12 0.09 0.41
7 Pain (VAS) 0.31 0.05 0.14 0.08 –0.14 0.03 0.16
8 ASD criterion A 0.26 –0.07 0.04 0.15 0.12 0.25 0.16 0.25
9 ASD score 0.47 0.02 0.19 0.01 –0.23 0.18 0.18 0.31 0.21
10 Perceived responsibility for the accident –0.26 –0.03 0.01 –0.07 –0.08 –0.26 –0.15 –0.06 –0.18 –0.11
11 Emotional coping (CHIP) 0.37 0.09 0.20 –0.04 –0.38 –0.02 0.05 0.14 0.20 0.32 0.00
12a Traffic accident 0.15 0.07 –0.03 –0.16 0.00 0.12 0.30 0.11 –0.03 0.22 –0.09 0.01
12b Sports or leisure time accident –0.08 0.15 0.09 –0.23 –0.08 –0.21 –0.12 –0.03 –0.15 0.00 0.14 0.04 0.46
n = 241, 1 outlier excluded, 13 participants not considered due to missing data; all correlations r ≥ 0.13 are significant on the p < 0.05 
level, r ≥ 0.18 on the p < 0.01 level and r ≥ 0.23 on the p < 0.001 level (2-tailed test of significance). VAS = Visual Analogue Scale.
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ficient German proficiency and Injury Severity showed 
trends towards the expected direction but failed to meet 
statistical significance. Interestingly, neither pre-existing 
mental disorders nor meeting the stressor criterion A 
predicted the PTSD symptom level.
 Discussion 
 The purpose of this study was to determine the inci-
dence of ASD and PTSD following accidental injuries, 
and to predict the PTSD symptom level at 6 months, tak-
ing into particular consideration the role of pre-existing 
psychiatric morbidity and insufficient command of the 
local language. We investigated a large, representative 
sample of accident survivors whose physical injuries had 
required a hospitalization of at least 2 nights. Similar to 
our first study  [12] , and much in line with recent findings 
of PTSD in the Swiss general population and in a Swiss 
at-risk population  [31, 32] , we found ASD in 4% and 
PTSD in 3% of patients. Pre-existing psychiatric morbid-
ity and insufficient command of the local language did 
not increase the incidence of PTSD.
 This study had a number of limitations. First, drop-
outs had lower SOC scores than completers, indicating 
we might have lost to follow-up a group of patients with 
a relatively high risk of developing PTSD. Second, pre-
traumatic psychiatric morbidity was assessed retrospec-
tively and might thus have been underreported. Third, 
the assessment of mild traumatic brain injury relied on 
the surgeons’ medical notes only, rendering the reliabil-
ity of our MTBI diagnoses questionable. Also, we cannot 
rule out that some of the dissociative symptoms scored by 
the PDEQ were not postconcussive symptoms associated 
with the brain injury rather than psychogenic symptoms; 
conversely, some MTBI patients may have experienced 
peritraumatic dissociation but were unable to report this 
due to organic amnesia. Finally, although reliabilities do 
not appear to have been affected, the use of interpreters 
and translated psychometric instruments may have re-
duced the validity of our assessments.
 Given increasingly converging methodologies inter-
nationally  [5] , it might be that intercultural differences 
play a more important role in the development of PTSD 
than was previously assumed. Considering that the coun-
tries in which the majority of recent accident studies were 
conducted (USA, UK, Australia) have equally highly de-
veloped rescue and health care systems, one might specu-
late that in our small country, short distances, relatively 
small hospital units and dense social networks may act as 
protective factors by enhancing patients’ sense of control. 
In addition, there may be differences between countries 
regarding patients’ propensity to disclose psychological 
symptoms and the society’s acceptance of being diag-
nosed as having PTSD.
 Psychiatric history is a well-established risk factor for 
PTSD across various trauma populations  [13] ; it plays a 
role in about one third of PTSD cases  [33] . Surprisingly, 
we could not confirm this in our sample of accident sur-
vivors. Given the association of psychiatric morbidity 
with female sex and the typical underrepresentation of 
females in accident survivors, it might be that this vari-
able did not impact sufficiently to increase the PTSD rate. 
We were even more surprised to find that nationality and 
command of the locally spoken language did not make a 
great difference either. In the meta-anaylsis of risk factors 
for PTSD by Brewin et al.   [13] , race (minority status) 
emerged as a significant predictor (p  ! 0.001); however, 
effect sizes ranged from –0.27 to +0.39 across studies, re-
sulting in a weighted average effect size of 0.05 only. It is 
reassuring to see that our non-Swiss patients do not seem 
to represent a population at special risk of developing 
PTSD following accidental injuries. 
 As the PTSD symptom level was rather low in this 
sample, our regression analysis should be interpreted 
with caution. However, with 40% of variance explained 
Table 4. Multiple regression analysis: prediction of PTSD symp-
toms (CAPS total score) at 6-month follow-up
Predictor variable  t p
Female sex 0.09 1.78 0.077
Pre-existing mental disorder 0.03 0.63 0.531
Insufficient German proficiency 0.10 1.78 0.076
Sense of coherence –0.13 –2.20 0.029
ISS 0.10 1.71 0.089
Mild traumatic brain injury 0.21 3.58 <0.001
Pain 0.11 2.01 0.046
ASD criterion A 0.06 0.98 0.330
ASD score 0.25 4.25 <0.001
Perceived responsibility for
the accident –0.16 –2.94 0.004
Emotional coping 0.19 3.32 0.001
Type of accident
Traffic 0.01 0.14 0.889
Sports or leisure time –0.02 –0.33 0.745
n = 241, 1 outlier excluded, 13 participants not considered due 
to missing data. R = 0.66, adjusted R2 = 0.40 (F = 13.5, d.f. = 13, 
p < 0.001). All predictor variables measured at T1 (5 days after the 
accident).
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and a number of well-established predictors making a 
significant contribution, our predictive model fits well 
with the existing literature  [13, 14] . The regression analy-
sis yielded some interesting findings, though.
 Sense of Coherence was associated with lower PTSD 
symptom levels. In our previous study, SOC had already 
been found to correlate negatively with PTSD symptoms 
 [34] , anxiety and depression  [35] . According to An-
tonovsky  [36] , individuals with high SOC scores are those 
likely to perceive stressors as predictable and explicable. 
Apparently, a strong sense of coherence increases the ac-
cident survivors’ resilience and their capacity to cope 
with the various stressors in the aftermath, thus protect-
ing them against the development of PTSD.
 MTBI was a significant predictor of PTSD symptom 
level. This is in contradiction with earlier reports  [37] but 
corroborates more recent findings showing that PTSD 
does occur following MTBI  [38, 39] . There is increasing 
evidence that people who are amnesic of the event can 
display distress or physiological reactivity in response to 
trauma reminders, even if they have no verbal or visual 
memories of the event  [39] . In addition, patients follow-
ing traumatic brain injury may report reconstructions of 
the event that are not historically accurate but reflect at-
tributions that are made in the vacuum of amnesia caused 
by the brain injury  [40] .
 Initial pain also predicted PTSD. We had already 
shown in this sample that pain predicted ASD  [22] . In 
other studies, pain was found to be related to PTSD symp-
tom level in accident survivors, too  [41] . From clinical 
experience we know that pain can act as a powerful trig-
ger of re-experiencing symptoms (and vice versa). These 
findings point to the importance of effective pain man-
agement in the acute postaccident phase.
 ASD symptom level was the strongest predictor of 
PTSD in our model. This is very much in line with the 
existing literature  [10, 38, 42, 43] . However, given that 
only 50% of patients with ASD went on to develop PTSD, 
and only 63% of those with PTSD at 6 months had been 
diagnosed as having ASD shortly after the accident, it 
should be kept in mind that ASD, and dissociation in par-
ticular, is not necessarily a prerequisite for developing 
PTSD  [26, 42, 44] . There are probably various pathways 
leading to PTSD.
 Perceived responsibility seems to be an accident-relat-
ed cognition that plays an important role in the process 
of recovery  [28, 45] . Our patients’ appraisal of being re-
sponsible for the accident predicted lower PTSD symp-
tom levels. We hypothesize that internal attribution of 
responsibility helps patients maintain a sense of control 
which may counteract intrusive memories, particularly 
reminders of helplessness during the accident.
 We had previously reported on the maladaptiveness of 
active coping strategies when used shortly after the acci-
dent  [12, 30] . In this study, emotional coping predicted 
PTSD, confirming results of other researchers who dem-
onstrated that emotional coping is strongly related to psy-
chological morbidity  [29, 46] . This is also in line with 
recent findings showing that in early interventions fol-
lowing trauma, focusing on emotions seems to slow down 
the natural process of recovery  [47] .
 Given that the inclusion of patients with pre-existing 
psychiatric morbidity and non-German-speaking pa-
tients did not result in a higher overall PTSD rate, and the 
relatively low bivariate correlations of these 2 variables 
with the CAPS total score, we were little surprised to find 
that pre-existing psychiatric morbidity and insufficient 
proficiency in the locally spoken language did not play a 
major role in predicting PTSD. The latter finding in par-
ticular should be replicated and studied more thoroughly 
in other typical immigration countries such as the USA, 
Australia or Canada, to establish the role of language pro-
ficiency and other characteristics of social integration in 
the process of recovery from traumatic experiences.
 In conclusion, in Switzerland, ASD and PTSD seem to 
be the exception rather than the rule after accidental in-
juries. Pre-existing psychiatric morbidity and lack of pro-
ficiency in the locally spoken language do not appear to 
play an important role in the development of PTSD.
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